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(57) Abstract: A coated cutting tool member, which comprises a hard substrate and, formed on the surface thereof through physical 
vapor deposition, a hard coating layer comprising a material selected from a composite nitride and a composite carbonitride of Ti 
and Al and having an average layer thickness of 1 to 10 U m, wherein the hard coating layer further comprises 0.002 to 0.1 atomic 
ratio of Zr and 0.0005 to 0.05 atomic ratio of one or more of Y and Ce, the ratios being relative to the total amount of metal elements. 
The coated cutting tool member not only exhibits excellent wear resistance when various types of steel, cast iron or the like are 
machined under a high speed cutting condition, which is associated with the generation of high heat, but also exhibits excellent 
chipping resistance even when the above machining is carried out also under a high load cutting condition such as high depth of cut 
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, 13mm ®fI^C-4~C-6Mffl) , fcW2 6mm (fflfrC- 

IMJPXK1-C. mMf&&(D\g:%X-&£fr*:tl^tl4rnrri>< 1 3mm 0>g®&#D- 
1 ~D- 3) , 8 mmX 2 2 mm (SMfTSftD - 4 ~D - 6 ) N *5«fct*16mm 
X4 5mm D-8) <D^m, $tmz.^irthhte^tlft : 3 0 

Ae<0 2ft33?#lfc«:Vofc«Mfc (Ky/v) D- 1 ~D- 8 Sr-ttu-€tL»3i Lfc 

o 

oV^ N riaf5©®fift (Ky/W D — 1 ~D — 8 C^05v)i3i N = 
JfcU Tthyt-Cjgf^U ftj*b^«l"C, H3C<IH1A, 1B{C^£ 

JPff*l*jH:?&o-C* 1 1 ^£3x5 l^MOA 1 Efc^ftifr^^ A 1 

ISA 1 ^^*J*-&*jfeA»btWrlBA 1 IWEA 1 fife#*<fr&W/fta» 

-CHg^^m^-fbO^V^ (Ti, Al, Zr) Njf >0>bft5^^JI$*& 
-TS^ir^j;^, «*«^fiijX*tUTO«**ffi*M«^A«Ky/i' (£* 

ofC, ±|B*55W«* KU/HD-8 D*5 J; W6*lftfll K!J;Hd-8d0 
5*>s i K y ;H D~ 3 Dfc K!)/Hd~3 dfcov^te 
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tfeBUW : ^PS^fe : 1 0 OmmX 2 5 Omm, ff$ : 5 0 mm© J I S • F C 
3 0 0 <DWM, 
Wm&fe : 2 0 Om/m in., 
£k 0 : 0 . 5 mm/ rev, 

WWm. KU/l-4D~6D*5j:T>^5l5^«Ky /V4 d~6 d tdo^Tte, 

WJ^t : ^S^tfe : 1 0 0 mm X 2 5 0 mm, J5 $ : 5 0 mmCD J I S • S C 
M44 0 <DW$, 

mmm 1 7 5m/ m in., 

3H 9 : 0 . 4 mm/ rev, 

: 1. 5mm0^j^^^<7)S^i«5i^i9 5tfc^TOJ*PX^, 
^K^^KU /WD, 8D*5j;^5l5^SKy/W7 d, 8 d &COV^f3:, 

: sra^fi* : 1 0 OmmX 2 5 Omm, J¥£ : 5 0 mm£> J I S • SN 
CM 4 3 9 0t£*t, 
ijOgf'JiSjg : 1 7 5m/m in., 
iH t) : 0 . 5 mm/ rev, 

: 3 OmmO^#T"<D^^ii<7)M^:i^3ii^^'9 ^:$3tt§]»X^;^, Sr 

iwi^^n, i 2(c^n- : eti^bfc 0 
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OA, 1B~6B N *MSxyK5/HC~8C, *5<fc t*£3§SS#^ K y A- 
l D-8DSriJ*t««WKMH:*5lt5A 1 ^ft*^iM j&ftMi&S 
^TA©*afifc N MWctfc^SiaJBiJXft^ fC©«ti^ M a ~ 1 0 a 

, 1 b ~ 6 b s ft&WBt^z*' K3:/v 1 c ~ 8 c % *s <fct*e§5fc#^S K V /H d ~ 8 

ft g filial t mn&jizm zm&&& vtc a 

ft t> S fll jit Sfelttt IH C4* «r i5* L fc. 
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m&^&frhmmA i ^ftffi'&^^A i ^-a-^ra^^^^-rs^ 
* mn^wm^m^^t^^xi^nm^u^m^(Dt^ cti, m, zr) 

H«i it, i^irjnh i~3 M m©W@^ft5wcte, Tic© 

VCSl TaC^'NbC©*, Cr 3 C 2 ft*, *3iU!Co^ffl 

8R#Mffi5*»^U ft&bfcigK lOOMPa <D&t}X~&$frWK-7U*m&ls 
> C^ffiBMfca: 6 P a , : 1 4 2 0°C^ 1 B#W«tt<0&#^jfc*jr I, 

x ^O^IgP^fcR : 0. 0 5 0tJ> — ~^JfMJL*M\^X I SOl^ • CN 

MG 1 2 0 4 1 2©^yf - F^^tofeWCSi^l^f S*E - 1 
~E- 1 O^J^LfCo 

(«aJtT'T i C/T i N= 5 0/5 0) Mo 2 C©*, Z r C*ft;fc N N 

bC|&^ TaC^ WC», Cofe fcitfN i ©^if U ^tlb 

2 k p a (Dmm^mn*. urn 1 5 2 o°c^i b^f^^^#-c*^l, 

^> #I?D£B£1-R : 0. 0 5 0*--y ^JPISrtUt I S OSft • C NMG 1 
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~F- 6 Sr^j^Ufco 

ScfrMteflH* (OT. c-BNt^t) »5fc, mt^^^ (fi*T, TiCfi 
f) *&5fe, Sl-fb^-^^ (KT, TiNt'^t) »5fe, (J^T, Ti 

CN-e/Tt) !B&5fc % ^b^V^^V (tlT, WCTvTf) Al»*, T 

iiAl ©iIKIk^*T*fc5T i 3 A l»**$J:tJ«T i Al,»^ *S«fctf 

^t/i^~?a (Ai,o,t?*t) nmzmm^, ^ne>ww*sr*i sic 

0OMPa©JI^filS: 5 0mmXj?$ : 1. 5mm(D^lrtofcEl&ft:iC 
^^l^U o^-Cr<DJEE*&#&, JBE^7 : lPaWX^l^ 9 0 0~1 

ft*u z<D^ffimwfa&. smmnisit. co : 8©*%, wc -.m^omm 

, Mt^HM^ : 5 0mmXff$ : 2mmO^&£&ofcWCS®^^&§^^Jt 

: 5GPa, : 1200~140 0Xl(Di&mft<OffilfciaM\Z&&V$M : 0 . 

% !7^-Y— ^mJPX^g^T— i2 3 mm<DiEH^?«^#§iJ U ££>{-Co : 5 
W*%, Ta C : 5fi%, WC : ^ 9 ©JBfiJt*5 J:t5C I SjlfeTNGAl 6 0 
4 0 8W^5bt 0*3 : 4. 7 6mmX— i2;ft$ : 1 6 mnXDIEH^^) ^rtofcWC 
*3B«-a-AK^ b^©5 5#lt$|5 (a— *"H») «*%-C% Cu : 

3 0% N Zn : 2 8%, Ni : 2%, Ag : ^0 ^b*5|i^l:tt5 A g<£& 

tt»*t»»OW*aE#:G- 1 ~G- 6 ^MLfc 0 

Sfi#E-l~E-10, F-l~F-6, G- 1 ~G- 6 (^H^tL^ 

7thytt®fj!jiife#U, teJftLfcjRtt-e, E 2 ui^Sfts sifter- *>f;*- 

S^g^^CTa^^^/m^^^-QfcT i - A 1-Zr -Y£-&, T i - A 
1 -Z r -C e^&, *3J:^^- KM^IT i £Sg*Lfco ^§ 
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xxz.tiam\^tz&, mmmwmmz- 100 o v^mm^r^mEE^M^. a>> 

oifffB&MT i <£>#y — FmmtTS*- K«*fc©WK:i 0 OAWt^^LT 

girtM^f7 Lti^^^ ^iA IT 2 P a©SJj:«^t5i:*(c N 
t&IBS!gS^^^Pi-5^MT^«EESr-5 OV^WC, MIB^ y — Km® £ 

ry — KfMt ©rate: l 5 0A©ti)S^tt7-^M^$^ fcoxttr 

yf-ME~10E, 1F-6F, 1 G~6 G&§SHtLfc 0 

* fefcU fiiWSI^E- 1 ~E- 1 0 N F- 1 ~F- 6 , G-l ~G- 6 O-ttt 
■ettSr, T-fe h^^T^W&gfe^b, 16jftbfc:|*ift'T?, Ell A, 1B&c^£*l5 

fflT i - A 1 - Z r —Y-n-sk s T i - A 1-Zr-C e 1&%W<Djjy~- K 

LTA 1 ^ft^^^f&ffl T i - A 1 - Z r -Y^, T i -A 1 - 
Z r - C e^^^rStrfBUI^— ^^/u-e*flP]BBfiU, Sfcatfl"*- KSfci^ffl 
iST i fcif U £i\ gg^^LTO. 5PaTO*^«#U^^ 
b> fc— T?$S1Kl*i<S:5 0 0°C(cMbfc^. B&IBHIIE^— ^/v_h-X?SteL?fc 
*sfeHHKi-««!HCa6#:|c- l 0 0 0 VOSI/^T^tffiSr^Dt, ^o*y- 
KB^HtrfE^MT i try— K«tt^©WJci 0 0A©ii^UT7-^fe 

t LTti^triALt 2 P a «#IMit§ ffJlBIU^ 

U ^o^-rRjiHg^-tirfc-^n^tb^^y— Klitry- Kitiorai; 1 50 

^]l-fioT$ 1 7(d^$tL^^M7C^^>@tI*a^^>A 1 J^*^*^^ £ A 1 fife 
oMIBA 1 ^^*HS^/St3&»6>iWIBA 1 jfc#*H&£*r/SU SulEA 1 
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mw&mm*mm~tz>z.tfc£<9^ **K««>f^-M ie~2oe, 7f 

~12F, 7G~ 1 2GSr-ttt-?tb»aftU^io 

t.tc, ifc$fctf)g#JT% ^KS#E- 1~E- 1 0, F-l-F-6, G — 1 ~ 

WlM^tofcTi-Al^ Ti-Al-Si^ Ti-Al-Y^ 
& s Ti-Al-Zr^, Ti-Al-VM, Ti-Al-Nb'&l Ti 
-Al-Cr^l joJ;^>^- Kft^IilT i Irif 
TO. 5 P a£*T<0*$£te«J*Lfcase>fc— * — -C§61il*9*7 0 0°C^^Lfc 
H&IBBIfltSffcK:- 1 0 0 0 V^tt^WT^WESrNWJPU *»ofift|B^JRT 

1 ^ y— Kiiir;- kws£<e>iwk: i o 0A©ti?rILT7-^M^ 

lU 5 0 A©t«it«LT7-^1^4H, ^oTltufEHSfg^-^-? 

tLCD^®^^ i 8 izifr z ti z &m^m<DBMMj&&£T*B mm m%h 
ikmfrbtezmw&mm&Bi&irzz k^xv^^m^ ^-v— v 1 e~i o e 

, lf~6f, 1 g~6 g ^MitL/c 0 

2 0E, fei^^ftS-f yf-M e~l 0 elloV^fj:, ClftSrlftflljR/* 

Wfttt : J I S • S CM 4 4 0^1^ 

#H?!l&ft : 4 0 Om/m i n, 

^•9:0. 2mm/ rev, 

K) : 2 mm x 

*fc8U*t : J IS • S CM 4 4 0*L«K 
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OTM^ : 4 0 0 m/m i n , 
& 9 : 0 . 4 mm/ rev, 
•©J^i*^ : 4 mm, 

mnmm 5#, 

* btd. *mW®im^ >-V— M F~l 2 F, fcit^Jfettfil^^— b 1 f 
~6 f fcoV^Tte, 

fefiW : J I S • S CM4 4 0 ;*L#, 
ijUB'J^ : 4 5 0 m/m i n , 
ig|<9 : 0. 2mm/r e v, 
$J<9&^- : 0. 5mm, 

&Mtt : J I S • S CM4 4 OjftJI, 
■©JfiiJiSS : 4 5 0 m/m i n , 
i£<9 : 0 . 3 mm/ rev, 
^0 19 : 1 . 5 mm, 
j50»|lf#|H! : 5#, 

* ^mm.^ M G~ 1 2 G, *5 .fcOq&fetffflH' J'lf— h 1 g 

&Btf*t : J I S • S CM4 4 0 ^L#<D^j^Atb^3 : HRC6 0 ) 

*j08'JiifJ£ : 4 0 Om/m i n, 

: 0 . 1 mm/ rev, 
HO : 0. 1 mm. 
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tiW : J I S • S CM 4 4 O&#<0«^JfcA;ft/« : HRC 6 0) 

> 

iQWMfe : 4 0 0 m/m i n , 
i£9 : 0 . 2 mm/ rev, 
W «9 : 0 . 2 mm. 



WO 2004/000494 




PCT/JP2003/007866 



39 



[£13] 



mm 








t%) 




Co 


TiC 


TaC 


NbC 


VC 


Cr 3 C 2 


WC 




E-1 


5.5 


__ 


_ 






0.3 


m 




E-2 


6.5 


_ 


1 









m 




E-3 


7 





_ 







0.4 


m 




E-4 


7.5 


2 




1 






m 




E-5 


8.5 









0.3 


0.3 


m 




E-6 


9 


6 




4 






m 




E-7 


10 




1 






0.5 


m 




E-8 


11 


5 




7 




0.5 


m 




E-9 


12.5 








1.5 


0.8 


m 




E-10 


11.5 


10 




8 






m 



m 14] 



mm 








(««%) 






Co 


Ni 


ZrC 


TaC 


NbC 


Mo 2 C 


WC 


TiCN 




F— 1 


15 


5 




10 




10 


16 






F-2 


8 


7 




5 




7.5 




* 




F-3 


7 


2 








6 


10 


m 


F-4 


13 


7 




11 


2 






m 




F-5 


9 


6 


1 


8 




10 


10 


m 




F-6 


14 


5 




10 




9.5 


14.5 


5t 



WO 2004/000494 




PCT/JP2003/007866 



40 



»1B] 





E^jflja (aa%) 


TiN 


TiCN 


TiC 


WC 


Al 


TiAI 3 


Ti 3 AI 


Al 2 0 3 


cBN 




G-1 


39 






2 




10 




2 


m 


G-2 




20 


12 








15 


1 


m 


G-3 


10 




19 


1 


9 






2 




G— 4 


25 


10 








12 




4 


m 


G-5 


12 


10 


10 


3 




5 


3 


2 


m 


G-6 


30 


16 




1 


2 


8 




5 


m 



C«16] 









mnmmm 


it 


iJSU 














Al 


Zr 


Y 


Ce 


Ti 


f M M \ 

\U m) 




1 E 


E — 1 


0.45 


0.020 


0.0050 




38 


5 




OCT 

Zb 


b — <L 


ft a k 


ft ftOft 

u.uzu 




0.0050 




5 




ob 


b — o 


0.20 


0.020 


0.0030 


0.0030 




5 








0.50 


0.040 


0.0200 






5 




5E 


E-5 


0.30 


0.060 


0.0010 




m 


5 




6E 


E-6 


0.40 


0.100 


0.0005 






5 


us 


7E 


E-7 


0.05 


0.100 




0.0005 


m 


5 


8E 


E-8 


0.30 


0.002 


0.0500 




m 


10 


m 

i& 


9E 


E-9 


0.55 


0.010 


0.0030 




m 


5 


10E 


E-IO 


0.10 


0.030 




0.0100 


a 


10 




1F 


F— 1 


0.45 


0.020 


0.0050 




m 


3 




2F 


F— 2 


0.45 


0.020 




0.0050 


m 


3 


> 


3F 


F-3 


0.20 


0.020 


0.0030 


0.0030 


m 


3 


■9- 


4F 


F-4 


0.30 


0.002 


0.0500 






3 


1 

h 


5F 


F— 5 


0.55 


0.010 


0.0030 






3 


6F 


F— 6 


0.10 


0.030 




0.0100 


m 


5 




1G 


G-1 


0.45 


0.020 


0.0050 




m 


3 




2G 


G-2 


0.45 


0.020 




0.0050 


m 


3 




3G 


G-3 


0.20 


0.020 


0.0030 


0.0030 


m 


3 




4G 


G-4 


0.30 


0.002 


0.0500 




m 


3 




5G 


G-5 


0.55 


0.010 


0.0030 




m 


3 




6G 


G-6 


0.10 


0.030 




0.0100 




5 



WO 2004/000494 



PCT/JP2003/007866 



41 



m e 
w * 

cm w 



lo 



CO 



CO 



lo 



co 



CO 



CO 



6 K,-. 
BE E 

|g on w 



LO 

o 
© 



■Kg 



Us 



if 

m 
as 

on 



IS 



VS5 



88 



tS3 



88 



as 



88 



88 



88 



is? 



8 

O 

o 



O 
CO 

o 
o 



LO 



o 
o 



to 



±3 

If 

IS 
m 

on 



88 



88 



88 



88 



88 



88 



fS5 



88 



88 



o 
o 



o 
d 



o 

CO 

o 
o 



LO 



O 
O 



DP 



LO 



CD 



UJ 



O) 



LU 



CM 



LU 



LO 



CO 
I 

o 



UJ 



CO 



WO 2004/000494 




PCT/JP2003/007866 



42 



oo 





lit ^ 

in E 
W =t 
an w 


LO 


LO 


LO 


LO 


LO 


LO 


LO 


o 


LO 


O 


CO 


CO 


CO 


CO 


co 


to 


CO 


CO 


CO 


CO 


CO 


LO 






o 


1 


1 


1 


I 


1 


1 


1 


1 


1 


0.20 


1 


1 


1 


I 


1 


1 


1 


1 


1 


I 


1 


I 






JO 


1 


1 


1 


I 


1 


1 


1 


1 


0.10 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


I 


1 


I 


Hi 




> 


1 


1 


1 


I 


1 


1 


1 


0.20 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


I 


1 


1 


m 
■m 
m 

iau 


if 

IS 


M 


1 


1 


1 


I 


1 


1 


0.10 


1 


1 


1 


1 


1 


1 


I 


1 


0.10 


1 


1 


1 


I 


1 


0.30 




m 
m 

on 


>- 


1 


1 


1 


I 


0.05 


0.20 


I 


1 


1 


1 


1 


1 


1 


0.05 


0.02 


1 


1 


1 


1 


0.05 


0.01 


1 






to 


1 


0.05 


0.10 


0.20 


1 


1 


I 


1 


1 


1 


1 


0.03 


0.10 


1 


1 


1 


1 


0.05 


0.10 


I 


I 


1 






< 


0.50 


0.45 


0.20 


0.10 


0.30 


0.40 


0.25 


0.45 


0.55 


0.40 


0.60 


0.57 


0.45 


0.05 


0.30 


0.30 


0.45 


0.45 


0.45 


0.30 


0.15 


0.10 






F 


0.50 


0.50 


0.70 


0.70 


0.65 


0.40 


0.65 


0.35 


0.35 


0.40 


0.40 


0.40 


0.45 


0.90 


0.68 


0.60 


0.55 


0.50 


0.45 


0.65 


0.84 


0.60 




1 — 
1 

LU 


E-2 


CO 

I 

LU 


<* 
1 

IXJ 


ID 
1 

LU 


CD 
1 

LU 


r<- 
I 

LU 


00 

1 

LU 


CD 
1 

LU 


E-10 


T 
u. 


CM 
1 

U. 


CO 

I 


F-4 


in 
1 

Li. 


CO 

1 

Li- 


1 

O 


G-2 


CO 

I 

o 


G-4 


LO 
I 

a 


G-6 


SgH 






OJ 
CM 


4> 
CO 


a> 


<D 
LO 


<D 
CO 


<0 


a> 

OO 


<D 
o> 


10e 


•4- 


Si 


CO 




85 


fe 


bO 


U) 

CM 


bo 

CO 


bo 


bo 
LO 


bo 
CO 










g V A *v - 



















WO 2004/000494 




PCT/JP2003/007866 



43 



«19] 















aifffi*««(mm) I 


mm 






a 




MUM 






1E 


0.25 


0.38 




1e 


0.38 


2.6 #T?#t$ 




2E 


0.25 


0.42 




2e 


0.36 


3.0 




3E 


0.27 


0.34 




3e 


0.41 


2.1 




4E 


0.24 


0.35 




4e 


0.40 


2.7 »-e#^ 




5E 


0.23 


0.33 




5e 


0.38 






6E 


0.26 


0.40 




6e 


0.36 


2.2 


■ 


7E 


0.25 


0.38 


* 


7e 


0.37 


2.4 #T?#fft 


m 


8E 


0.27 


0.38 


8e 


0.39 


1.9 #-CJlMJ 


9E 


0.26 


0.34 




9e 


0.39 


1.9 


m 


10E 


0.25 


0.36 


<< 
> 


10e 


0.38 


2.3 #-e#tfr 




11E 


0.28 


0.29 








> 
■y- 
1 


12E 


0.27 


0.28 


•9- 








13E 


0.27 


0.29 


i 
1 










14E 


0.28 


0.29 


K 










15E 


0.29 


0.30 












16E 


0.28 


0.31 












17E 


0.27 


0.31 












18E 


0.26 


0.28 












19E 


0.29 


0.31 












20E 


0.27 


0.29 











WO 2004/000494 




PCT/JP2003/007866 



»20] 









^tS(mm) 






m-fmmmm(mm) 


mm 


_,-/V 2MTn /TN 


is] jsi ipj y»J R'J 


mm 


a* vv Aim 

nsiJ^VJ r'J 






1 tr 
I r 


n oq 


ft /tyl 
U.44 




If 


o o ft 

0.39 


2.2 5r^#5n 






n o>i 


ft /i o 




2f 


0.40 


2.6 yfT*m1w 




3F 


n 9t; 


U.41 






0.42 


1.8 yfVmw 


n 
« 


4F 


n 9Q 
u.^o 


U.4U 


4f 


0.41 


1.9 yrVmw 


5F 


0.25 


0.45 


ift 


5f 


U.JO 




m 


6F 


0.26 


0.38 


m 
> 


6f 


0.39 


2.6 


<< 


7F 


0.27 


0.29 








> 
■9- 


8F 


0.25 


0.28 










l 


9F 


0.25 


0.26 


1 










10F 


0.24 


0.26 












11F 


0.25 


0.27 












12F 


0.27 


0.27 











[§121] 







i&lftBJ$*§iM(mm) 








Ite(mm) 




IS'J 






M 


m 








1G 


0.19 


0.28 




ig 


0.27 


2.1 ^#^r 




2G 


0.19 


0.31 




2g 


0.29 




3G 


0.18 


0.30 




3g 


0.29 


2.5 




4G 


0.16 


0.31 




4g 


0.32 


3.3 &T*m$i 




5G 


0.17 


0.28 


1ft 


5g 


3.6 »Tf 


1.5 


m 


6G 


0.17 


0.29 


m 
<< 
> 


6g 


4.4 ftVmmi 


2.2 


-< 

-9- 


7G 


0.18 


0.19 








8G 


0.19 


0.22 


■9- 








I 


9G 


0.18 


0.22 


I 








K 


10G 


0.18 


0.23 


h 










11G 


0.17 


0.19 












12G 


0.18 


0.21 











WO 2004/000494 




PCT/JP2003/007866 



45 



Lt, : 5. 5 urnZ^Z^mMLWCffi^ mo. 8 /z 

nL<DU%LWCffim. mi. 3/im©TaC|&t ^1. 2/im©NbCt^ 
1. 2(imOZrC|t 1^2. S/imiOCrjC^ 1^1. 5 J um(Z)VC|& 
3c, 1^1. OmkiO (T i , W) C$£5fc, *5J;U*|r|1. 8^im(DCo|&*^fflt 

P aOl^lM^^ 7°C/ft<Dm%MB.-?l 3 7 0~1 4 7 0 °Ctf)^Hl*]tf>i5T 

mm, 13 mm, fcj:t;2 6mm<7) 3S(O^MMMt N £ k ^ffflEtf) 3 
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5mm©^, ^m^TfrfcteCft^l : 3 0&<D 4#:3J;* ^x/xy K^vWg 
^^feofcWCSill^«l|$H- l-H-8 ^^n^MatLfCo 
oV>T\ m«b^ffSf*H- l~H-8?r, Tir h>-^-e^jg^u, $£ 

y^i^AL, ±ibh*^!I4 ^m— ^)^#-e^2 4ic^$n?)^Ji^^@ 

t£#M&»0g'JXJI£ LT©«tixyK^H h~8 h^^tt 
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©t#t'roii©I^lliJDi^i (TK^tfe-SJgiJ*^) , 
Jf-^M&W.^^ 6 H^ScfcU:^^^^^^ h~6 htcol^ 

%feSU*t : ^PffiThfe : 1 0 OmmX 2 5 Omm, : 5 0 mmCD J I S • S C 

M4 4 0(E>*E#\ 
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Ifcg'JW : ^P® \f£c : 1 0 0 mmX 2 5 0 mm, : 5 0 mm© J I S • S N 

CM 4 3 9 (DWiM^ 
TOMS.: 2 0 Om/m i n, 
tt^ftSJ 0 : 2 0 mm, 
fefcfaSJ 0 : 3 mm, 
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_hlB^)^WJ5-eMitb^il:@^8mm % 13 mm, *5 £tfi 2 6 mm<D 3 

m\*\ z(D3n<o%mi&ttm*h. wfiijanxm-c, *2 5io^$ti 

SH^-C, #^ISfcaS<0itt1£xg$fl^ft^;h,4mmX 1 3mm, 8 mmX 2 2 
mm, ^it/16mmX4 5mm©^ afetffcV^FtbfcfaCtL*! : 3 0^2 
K y /WBMKS: fcofeWCSI^If^flft I - 1 ~ I - 8 Z^ti^tl 

oV^T% m^roffSft: I - 1 ~ I - 8 <£>1sU2H;i, afc— ^l^&JfeU Ti? 

5 ^ m «t 5 > *&w®.mmmjLM?t Lx<a*&mwm k y /w i ~s 
k y /n i ~ 8 i zzti^timm vfro 

ofl^ J:fB*38W*!c«Ky/H 1-8 I fciWtlKy/H i~8 i(D 

9 #38i53Mi k y /n i ~ 3 i is £xjr&3k&m. k y /n i - 3 i (cov^te 

fcfcHUft" : : 1 0 0 mm X 2 5 0 mm, J¥ $ : 5 0 mmO J I S • F C 

3 0 0 <Z)jK#\ 
SJftJjt* : 1 5 Om/m i n, 

: 0 . 2 mm/ rev, 
5a:^$ : 8mm 

*mW&MFV;\'4 i~6 I *5J:tft^5fe*fe«Ky /V4 i~6 ncov^te. 
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tikffltt : W-ffi Tf-iSte : 1 0 OmmX 2 5 Omm, J¥£ : 5 OmmO J I S • S C 
M4 4 0 (DmM. 

VmYMfe : 1 5 0 m/m i n % 
j£<9 : 0 . 2 mm/ rev, 
: 1 6 mm 

^m^m k y >v 1 i , 8 i *s «t -cm^a k y ^ 7 i , 8 i tov^t 

: ^FffiThife : 1 0 OmmX 2 5 0 mm, J5£ : 5 0 mm© J I S • SN 
CM4 3 9 cDt£$ts 
•MiiJt : 2 0 0 m/m i n „ 
^ «9 : 0 . 3 mm/ rev, 
"XW.^ : 3 0 mm 

V>Ttt(D*PX^-et^§]^]®O3ltf®J^«i|>I^0. 3mm(CM5^-e 



WO 2004/000494 



PCT/JP2003/007866 



52 



m | i 
e s 

^ x 


CO 
X 


CO 


CO 

X 

«fr 


CM 
CM 
X 
00 


CM 
CM 
X 
00 


CM 
CM 
X 
00 


ID 

X 
CO 


16x45 


nil 

ilmt 

1g 
An 


o 




m 
m 


dJh? 

a 

n-H 

IS? 


Jib? 

m 


m 

rrH 

IS? 

•a- 


m 


m 

m 
m 


Mb* 

mi 

m 
m 


o 
> 


I 


o 


1 


i 


i 


i 


i 


i 


CM 

o 
o 


CO 

o 


o 


1 


LO 

o 


i 


i 




i 


rsi 


I 


1 


1 


1 


i 


i 


i 


m 


O 

_Q 


I 


1 




1 




i 


i 


lO 


o 


I 


1 


o 


1 






i 




o 

? 


I 


1 


o 


1 


oo 


i 


i 


LO 


o 
O 


eg 


o 


LO 
CO 


o 


o> 


CD 




oo 


UlTtll 

w 


T 


CM 
1 


CO 
1 


1 


ID 
1 


CO 
1 


1 


CO 

I 


m 



WO 2004/000494 




PCT/JP2003/007866 



CD 



H {< 


1050 


1150 


1100 


o 

LO 

r-» 


o 

LO 

OO 


O 

o 

CO 


o 

CO 
CO 


o 

co • 


m 

imj 


lit ^ 

15 £ 
' His =t 
an w 








CO 


CO 


CO 


CO 


CO 


±i 
if 

5 

an 


F 


Msg 


?S 


•Ufa? 


m 


m 




Alt? 


Hth> 

ER 


a> 
O 


I 


o 

LO 
O 
O 

o 


o 

CO 

o 
p 
o 


1 


1 


1 


1 


o 
o 

o 
d 


>- 


O 

LO 

o 
o 
o 


1 


o 

CO 

o 
o 
o 


o 
o 

CM 

o 
d 


o 

o 
o 
d 


O 

o 

LO 

o 
d 


o 

CO 

o 
o 

d 


1 


M 


o 

CM 

o 
o 


o 

CM 
O 
O 


o 

CM 

o 
d 


o 

o 
d 


o 

CO 

o 
d 


CM 

o 
p 
o 


o 

p 
d 


o 

CO 

p 
d 


< 


LO 

o 


LO 

o 


o 

CM 

o 


o 

LO 

d 


o 

CO 

d 


o 

CO 

d 


LO 
LO 

d 


o 
d 


tktn 

(TP 


T 


CM 

1 


CO 

1 


1 


LO 

1 


CD 

1 


1 


00 

i i 


mail 

W 




CM 


CO 




LO 


CO 




00 





WO 2004/000494 




PCT/JP2003/007866 



cvj 



H {< 

C3 ' 


o 

oo 

CVJ 


o 
oo 

CM 


O 
CO 
CM 


o 
o 

CM 


o 

CM 
CM 


o 

CD 
CM 


o 

CO 


o 

o> 




lit ^ 
15 E 

UK =t 














V*J 








v. 
o 


1 
1 


1 
1 


I 
1 


1 
1 


1 


1 


1 
1 


o 

CM 

d 






JQ 


1 
I 


1 
1 


1 
1 


1 
1 


1 


1 


o 
o 


1 

1 


HQ 


!+• 

5 


M 


1 


1 
1 


1 


1 

1 


1 
1 


o 
o 


1 

1 


1 

1 


H 

imf 


>- 


1 
1 


1 


1 
1 


LO 

o 
o 


o 

CM 
O 


1 
1 


1 
1 


1 
1 




Si 
nn 


CO 


1 


m 
o 
o 


o 

CM 
O 


1 
1 


1 
1 


1 
1 


1 
1 


1 

1 






< 


CD 
LO 
O 


LO 

o 


o 
o 


o 

OO 

o 


o 
o 


LO 
CM 
O 


LO 
LO 

o 


o 






P 


O 
ID 

O 


o 

LO 

d 


o 
o 


LO 
CD 

o 


o 
o 


LO 
CO 
O 


LO 
CO 

o 


o 
d 


n|r 
ft 

Ml 


7 


CM 
1 


CO 

1 


1 


in 
1 


CO 

1 


1 


00 

1 




tt mil 






CM 


CO 




LO 


CO 




CO 























WO 2004/000494 




PCT/JP2003/007866 



55 



^(D^mh^t^mm^mwmT.M.t vx<D^mmwm-( v 1 e~ i 

OE, 1F-6F, 1G~6G, *^tS^y H-8H, jSJ:^ 

1 e ~ 1 0 e % 1 f ~ 6 f , 1 g ~ 6 g N ^I^yK 5^ 1 h ~ 8 h , *3«fc 

«tiKD/H i~8 i (DQLfMgmm(omj&. ^^wmmmmwrniiMt 

U©*Wi^yt-M 1E~20E, 7F—12F, 7G~12Gl:i 

-v 5 ^ ##f£itt & ffl v > x m\ ^ l ^ r 5 N ^ti^tm mufo t mn&) ^mc 

4tC^$tb^,^^:7S^> ^mWWm.'f Vif— hi E~2 0 E, IF 
~12F, 1G—12G, MtIxyK^HH~8H, £ TJ<«§ BJI$?I8 

j^u ^o-Ki^KD^^^E^X'fe^, fr^mmms.^ m i e~2 

OE, 7F—12F, 7 G~ 1 2 G^MKA#^#^*5^t'5-©]^PX(c:V^T^> 

hle-lOe, lf~6f, lg~6g, «SIxyK^;Hh~8 
h % *3 «t ^5feWE« KJJ/H i ~ 8 i fci, fKltttfiUi OIEN**§44*J£S> 5 V 
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i . mwmft&mz* TiiAiizr <Dto&mktomt>*bte&&9twmm& 1 
frbmmA i j*^*<s^^r^ts ffriSA i j-awHWft^tf j&a»e>iwnEA i 

$ bfc, ±15 A 1 J*^*i«5^/fe*S % : (T i x _ (X+Y , A 1 x Z r Y ) 

N (fcfct, X{iO. 4 5~0. 65, Y: 0. 01~0. 15^ 

f ) , 

_h|BA 1 ®.J&£; : (T i x _ (X+Y) A 1 x Z r Y ) N (tctd 

U m^-itX\ Xf3 0 . 1 5 ~ 0 . 40, Y: 0. 0 1 ~ 0 . 15 Sr^i") % £ 
1JIU Ao»^5 -LIB A 1 £ A 1 ^*<S^^<Z5 WPS^, 

o. oi~o. i cii:, *»*i't-si«am«jiij«*#-e«TOaiJiAs 



2. ^«^^®^t iiAi (DM&mm. *^«a<b**»e>»R*tt6«K 

Zr:0. 0 0 2~0 . 1 

Y, CeOlSW:0. 0005~0. 05 



3. t(riafiISC*«Jl^JiJ¥^lR]tJ:»oT % AlMftS^tAlMftfet 



WO 2004/000494 g^ffe ft«gg PCT/JP2003/007866 

57 

4. b&IBA 1 ^*Ji5^^^^oVNT«^Jl7C^*^*|--r'5m^-lt-eO. 4 0 
~0. 6 0©Al^fL, t&ISA l^*{Sfr^tw*3VNT»i^JR7c5fl^«:^ 
fcf-f-SJBfmfc-CO . 0 5~0. 2 50A 1 L, ^o, |$| 9 -a 5 _hi5 A 1 J$; 

^Hftift^^^A l^ftiS-g-^iDMHi^s 0. 0 1—0. ljumt'fe^ri: 
«r«M* 3 KIBttOttWiOIMXMMt. 

1 a»e> 4 ovN-rn^ i *K:iB*t©*fc#»jxjwp#- 0 
frb 4 mN-r*L^ i wcE*<z>tt«i»i3uxjWfl*t. 

, _bl5ll]|s^-^^^A/-e^-fS]IEttUfcA l^*i«^^^fflT i -A 1 
-Z r &&(D*y~- K«fefcJ;t>*A 1 ^ftte^^^T i -A 1 -Z r^- 

tot, _bfl2[El^^— ^A-ii-ei L&tfS blHl^-r S-LfE-TOJX^^StB 



WO 2004/000494 




PCT/JP2003/007866 



58 



£ hi^, _h|5A 1 J&ftMUbtt&tf^ : (Ti,_ (X+Y) A 1 x Z r Y ) 

N (fcffb, m^rttX\ XteO. 4 5~0. 65, Y: 0. 0 1~0. 1 5 

_h|BA 1 J&frMi&^&tiK : (T i x _ (X + Y) A 1 x Z r Y ) N (fcTc 

U Il§^]tT\ Xtt 0 . 15~0. 40, Y: 0. 0 1 ~ 0 . 15 ^^-f") N £: 
?iJ£ U from >9&0 -LIB A 1 t A 1 J&£*te-^,&<D^P1^ 

o. oi~o. i Mm-efcs, t i t a i £ z r (D-m^-m^m^h^^mm.^ 

1 1. iulEOTUXAS^^^ 



WO 2004/000494 PCT/JP2003/007866 

1/2 



GIMBBD 



FIG. 1A 




FIG. IB 





PCT/JP2003/007866 



2/2 



FIG. 2 




4h /H7^ 



INTERNAWWAL SEARCH REPORT 



ational application No. 
PCT/JP03/07866 



A. CLASSIFICATION OF SUBJECT MATTER 
Int. CI 7 B23B27/14, C23C14/06 



According to International Patent Classification (IPC) or to both national classification and IPC 
B. HELPS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 B23B27/14, C23C14/06 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1922-1996 Jitsuyo Shinan Toroku Koho 1996-2003 

Kokai Jitsuyo Shinan Koho 1971-2003 Toroku Jitsuyo Shinan Koho 1994-2003 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



X 
Y 



JP 9-323205 A (Hitachi Tool Engineering Ltd.), 
16 December, 1997 (16.12.97), 
Claims 1, 3; Par.' No. [0006] 
(Family: none) 

JP 7-97679 A (Sumitomo Electric Industries, Ltd.), 
11 April, 1995 (11.04.95), 

Par. Nos. [0010], [0011], [0017] to [0021]; 
all drawings 
(Family: none) 

JP 11-216601 A (OSG Corp.), 
10 August, 1999 (10.08.99), 
Par. Nos. [0003] to [0005] 
(Family: none) 



1-7 
8-11 



1,3-11 



1,3-11 



| X | Further documents are listed in the continuation of Box C. | | See patent family annex. 



* Special categories of cited documents: "V 
"A" document defining the general state of the art which is not 

considered to be of particular relevance 
"K' earlier document but published on or after the international filing "X" 

date 

"L M document which may throw doubts on priority claim(s) or which is 

cited to establish the publication date of another citation or other T 
special reason (as specified) 

"O" document referring to. an oral disclosure, use, exhibition or other 
means 

*V document published prior to the international riling date but later 
than the priority date claimed 



later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 
document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 



Date of the actual completion of the international search 
19 September, 2003 (19.09.03) 


Date of mailing of the international search report j 
07 October, 2003 (07.10.03) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



INTERNA^DNAL search report 



ational application No. 
PCT/JP03/07866 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citationof document, with indication, where appropriate, of the relevant passages 



JP 2000-334606 A (Hitachi Tool Engineering Ltd.)/ 
05 December, 2000 (05.12:00), 
Par. No. [0013]; table 1 
(Family: none) 

JP 2000-334607 A (Hitachi Tool Engineering Ltd,)/ 
05 December, 2000 (05.12.00), 
Par. Nos. [0013]; table 1 
(Family: none) 

JP 2001-348661 A (Kobe Steel, Ltd.), 
18 December, 2001 (18.12.01), 
Par. No. [0005]; Fig. 23 
(Family: none) 

JP 7-205362 A (Sumitomo Electric Industries, 
Ltd. ) , 

08 August, 1995 (08.08.95), 
Par. Nos. [0011] to [0012] 
(Family: none) 



Relevant to claim No. 



8-11 



1,3-11 



Form PCT/ISA/210 (continuation of second sheet) (July 1998) 



intern^Inal search report [flfe 



national application No. 
PCT/JP03/07866 



Box I Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet) 



This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons: 
1. | | Claims Nos.: 

because they relate to subject matter not required to be searched by this Authority, namely: 



2. Claims Nos.: 

because they relate to parts of the international application that do not comply with the prescribed requirements to such an 
extent that no meaningful international search can be carried out, specifically: 



3. Claims Nos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 



Box II Observations where unity of invention is lacking (Continuation of item 3 of first sheet) 



This International Searching Authority found multiple inventions in this international application, as follows: 

The inventions according to claims 1 and 3 to 11 relate to a coated cutting 
tool member prepared by repeatedly coating a substrate alternately with 
coating layers obtained by incorporating Zr or the like into a composite nitride 
layer or a composite carbonitride layer of Ti and Al with various concentrations 
of the components . 

The invention according to claim 2 to a coated cutting tool member prepared 
by coating a substrate with a coating layer obtained by only incorporating 
Zr and one or more of Y and Ce into a composite nitride layer or a composite 
carbonitride layer of Ti and Al . 

1. [ | As all required additional search fees were timely paid by the applicant, this international search report covers all searchable 

claims. 

2. | X | As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment 

of any additional fee. 

3. | | As only some of the required additional search fees were timely paid by the applicant, this international search report covers 

only those claims for which fees were paid, specifically claims Nos.: 



4. [^] No required additional search fees were timely paid by the applicant. Consequently, this international search report is 
restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 



Remark on Protest | | The additional search fees were accompanied by the applicant's protest. 

| | No protest accompanied the payment of additional search fees. 



Form PCT/ISA/210 (continuation of first sheet (1)) (July 1998) 



PCT/J P 0 3/0 7 8 6 6 



A. »W<0«"*-*^»©^« (HBKtiffF&g (IPC) ) 

Int. C17 B23B 2 7/14, C23C 



1 4/0 6 



wMEfctxo (mmmnm (ipo ) 

Int. C17 B23B 2 7/14, C23C 14/0 6 



B*B?U99rj&£dft 1 92 2-1 9 96f 

B#H^PHffl&r3kk$& 1 97 1-2003^ 

8*wnmmm&m4tn 1996-2003^ 

u^m^^mmm^m 1994-2003^ 



HKWHETf^ bfcm^F-T 5 -^-^-^. (t*-*-<— *cD^$k fHEfcttffl Lfc/BI&) 



X 
Y 



X 
x 



JP 9-323205 A (0 4^- 1 9 9 7. 1 2. 1 
6, »3ft«l, MT&13, ft*6 (7r5J-4L) 

JP 7-97679 A (&m«LX&tt*g**fc) 1 9 9 5. 04. 1 

i, mi o, mi i, mi 7—2 i,-^aa (775P-4D 

0 8 



JP 11-216601 A « ttB^th) 19 9 9 

10, ©^3-5 (7rS!)-4L) 



JP 2000-334606 A(B&y— A4*5*grf±) 2 0 00. 1 
2. 0 5, mi 3, *1, (77§!»-4L) 

JP 2000-334607 A ( B icy — /V#c5fc##:) 2 0 0 0. 1 
2. 05, mi3, *1, (775 9-41) 



1-7 
8-11 

1 , 3-11 
1, 3-11 
2 
2 



TYj ^{CiliSOifeSAm-efeoT, 30CfcRi:flll©lElt 
JiOXmtco, tot gi-CfcSiS^t 



1 9. 0 9. 0 3. 



07. 1 0.03 



B^H^fFJt (I SA/J P) 
§&{!#-{§• 100-8915 



w-m mm W 

# 03-3581-1101 



3C 



9 0 3 2 



3 3 2 4 



SttPCT/ISA/2 10 (»2^-J?) (1 9 98^7^) 



m 



CT/J PO 3/0 7 8 6 6 



c (m%) . 



O r\ r\ I O^IO^O-i a /Jrfl >V 4. r J..1-— Attn— v-\ ~ _ _ . 



JP 2001-348661 A 
2. 1 8, &«5, 02 3BI (77 



(ttc*^tt#F»MPIM) 



2 0 0 1. 1 



J P 7- 2 0 5 3 6 2 A (^m«X*«^tt) 

8, jg^ri i~i 2 (77^ y— ^L) 



1 9 9 5. 08 



8-11 



1, 3-11 



tSPCT/ISA/2 10 0(52^-$?(O«*) (1 9 9 8¥7^) 



hirhump^pct/j po 3/0 7 8 6 6 



3gm lt^:g>^Hco— glS(P^as-T?g&v^3:(Plcji. (%i^Q2g>g#) 

mass »m sm. (PCTi7^(2)(a)) 9, r©H»i«E«#tt*oasic*9iit*<ottiB<o-aiJteov%Tf^ 



M&offiHfg is 3-11 Tgmffi<Dmmn. t i t a 1 0%^£fcttjf$fcrtffe^tt4bttJiti: zr's 



1. □ BJKA^«*i6apm#^Sr^T»n0rtt!:itt«-b/t©T?, ^T©MW*Hhfc 

2. |x] i6JPWalE#«*|.SrK*i-S*T?t>J!i;<» ^TO«TO*ft*©ttHteoVN-ClME-t-5r fc*tT?#fco-rf it 



4. Q ffiJ^*^R*i^W3fc*^«rMIBrtteftftUfta>ofc©T? x £©BgsHSt$ft|irfi. ffi&attiBofttt&eift 



iSPCT/isA/2io (Ii^- itoyggn (1) ) (1998^7^) 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 



□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHD3IT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 



□ FADED TEXT OR DRAWING 




BLURRED OR ILLEGIBLE TEXT OR DRAWING 



